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Abstract: Mathematics is considered a tool for many other subjects at all educational levels, and is also a
subject with rich potential that can be exploited to develop students’thinking. Many students, although ca-
pable and have good qualities, lack creativity and do not try to find the connection between the hypothesis
and the conclusion of the problem to form the best solution. Therefore, training the ability to analyze and
change hypotheses and conclusions at the same time is an important issue in the process of developing
learners’ thinking, contributing to the formation of intellectual qualities and effective logical arguments.
Physical.

In this article, through analyzing a number of problems using knowledge of trigonometry and inequalities,
we aim to help learners develop analytical capacity, the ability to self-study, self-discover and solve

problems.
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1. Pit van dé

C6 nhitng bai toan ma gia thiét va két luan vén da
qué xa nhau. Lai c6 nhitng bai toan thyc té 1a chung
gan nhau, nhung dé gay “kho d&” cho nguoi giai, tac
gia bai toan ¢6 tinh 1am cho chung tré nén xa nhau
hon. Nhiém vu cua ngu’(‘)ri giai toan 1a tim cach bac
nhiing nh1p cau logic dé thu hep khoang cach gitra
gia thiét va két luan, tir 6 tim ra 10i giai tot nhat.
2. N§i dung nghién ctru

2.1. Phwong phdp quan sdt va phén tich két lugn d@é

dinh hwéng cdc phép bién doi gia thiét

Céc bai toan loai nay thuong c6 dang tong quat
A= B.

Quy trinh suy luan theo phuong phap nay dugc
mod ta nhu sau: A =4, :>A =.,, =2A=>8

Trong d6 mdi phep blen do6i pha1 duogc dinh
hudng diing dén tir két luan, khong phai bién d6i mot
cach chung chung, thiéu muc dich.

Bai todn 1

Chirng minh rang trong tam giac ABC khong
vuong, néu goc B = 45° thi:

(1+ cotA)(l +cotC)=2

Hudng dan giai

Ta xuét phat tir gia thiét B= 45" dé phan tich va
blen d6i nhu sau:

B=45'= 4+ = 135" (vi trong két ludn chi co A
va C).

=cot(4 + C)=-1 (vi A va C ndm trong ham cot).
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l1—-tan AtanC . \ X .
—anAEnt (Vi A va C nam trong céc
tan 4 +tan C
ham so0 lugng giac riéng biét).
1 1 1 .
=1- = - i &t 1ua
cot AcotC cotd cotC (vi trong ket luan

chi chtra ham cot)

= cotA+cotC+cotAcotC =1
khong c6 dang phan thirc).

= cot A+cotC+cot AcotC+1=2 (déco2 o vé

(vi trong két luan

phai dong thoi vé trai phan tich dugc thanh nhan tir).

= (l+cot A)(1+ cot C) = 1. Day chinh 1a két luan.

Loi giai bai toan nay kha don gian va cling c6 thé
glal theo cach khac. Diéu dang noi ¢ day la cac phep
bién d6i déu duoc dinh huéng chinh xac Va sau moi
phép bién ddi thi két qua thu duoc cang gan hon véi
két luan cua bai toan.

Bai todn 2

Chtrng minh ré‘mg néu a,b,c 1a d6 dai ba canh cua
mot tam giac c6 chu vi bang 2 thi:

a*+ b*+2abc <2 (1

Huéng dan giai

Tu gia thiét cua bai toan: a,b,c 1a dd dai ba canh
cua mdt tam giac; a + b + ¢ =2 ta suy ra:

0<a,b,c<l

dodé: (1 —a)(1-b)(1-¢)>0 2)

Viéc chon bat dfmg thtrc (2) dua vao diéu kién
clia a,b,c trong gia thiét ciing nhur tinh binh déng cua
a,b,c trong bat ding thuc (1).
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2Q)=1-(a+b+c)+ab+bc+ca—abc>0

=a+b+c—(ab+bc+ca)+abc<]1

(do vé phai (1) 14 hing sd)

2(a+b+c)—2(ab+ bc+ca)+2abc <2

(do vé phai (1) bang 2)

(a+b+c)—2(ab+ bc+ ca) +2abc <2

(thay 2 = a + b + ¢ dé xuét hién (a + b + ¢)* vi
trong (1) ¢6 cac biéu thic bac hai d6i vi a,b,c)

=a’ +b>+c’ +2abc<2.

Tir 101 gidi trén ta c¢6 thé dé xuat bai toan tong
quat va phat hién ra nguon gbc hinh thanh bt dang
thue (1).

Gia thiét rang a,b,c 1a ba canh cua tam giac c6 chu
vi 1a 2p, khi do:

p-a)p-b)(p-c)>0

=>p—-p*atb+c)+plab+bc+ca)—abc>0

= p*(a+b+c)—p(ab+bc+ca)+abe <p’

= 2p(a+b+c)-2(ab+be+ ca) + 2abe < 2p
p
(nhan 2 vé véi 2> 0)
p
= (a+b+c)—2(ab+ be + ca) + > abe < 2p
p

(thay 2p=a+b+c)
:>a2+b2+c2+gabc<2p2. 3)
p

Bét dang thuc (1) 1a trudng hop riéng cua bat
dang thtre (3) khip = 1.
2.2. Phwong phdp phin tich va bién déi két luin
tir nhitng dinh hwong hop ly qua viéc phdn tich
gid thiét

Quy trinh suy luan 4 = B dién ra nhu sau: thay
B boi B, B,,..., B, sao cho sau mdi phép bién doi thi
két qua thu dugc ngay cang gan A (phép bién doi nay
la &); trqng dé A, B d3 biét, B13 B,...., Bn phai tim.
Khi d6, néu B_ 1a A thi bai toan ket thic. Néu B chua
phai 1a A thi ta giai bai toan 4 = B, don gian hon
bai toan da cho.

Bai toan 3

Vi diéu kién ax + by + ¢z = 0, hiy don gian biéu
thire

2 2 2
ax” +by” +ez

- ab(x— v)* +be(y — 2)* +ca(z - x)*
Huéng dan giai
Goi M 12 mau s6. Bé don gian dugc P thong thuong
ta phai bién d6i miu sd thanh tich sao cho phai c6 mot
thira s6 13 ax? + by? + cz2. Hon nita ta phai bién d6i dé
str dung duoc gia thiét ax + by + cz=0
Ta bién d6i M nhu sau:

Journal of educational equipment: Applied research, Volume 2, Issue 313 (May 2024)
ISSN 1859 - 0810

M= ab(x* — 2xy + ) + be()? — 2yz + 2%)
+ca(z> — 2zx + x?)
=a(b + ¢) + by*(c + a) + czX(a + b)
—2abxy — 2bcyz — 2cazx
Dé tao ra thira sb ax? + by? + ¢z2, trong ba s6 hang
dau ctia M ta thém bét cac s6 hang thich hop dé trong
ngodc déu 1a a + b + ¢. Khi d6 ta cé:
M=axa+btc)tb(a+b+c)+cza+b+tc)
—(@x* +b*? + 2%) + 2abxy + 2bcyz + 2cazx)
=(ax* +by* + cZ®) (a + b+ ¢) — (ax + by + cz)?
=(ax* +by* + cz*) (a+ b +¢)
(do (ax +by + cz)=0).
Vay p=

a+b+c

Bai toan 4

Cho tam giac ABC bat ki ¢6 céac canh BC = a,
CA = b, AB = ¢. Chimg minh v6i moi x € R ta déu co:

1+%x2 >cos A+ x(cosB+cosC) @)

b*x* +(b* +c* —a)x+c? > 0. ®)

Huéng dan giai

Nhan xét rang cac bat ding thirc (4) va (5) sau
phép bién doi va thu gon déu co dang:

fx)=Mx>+Nx+P>0

hoac f(x) = Mx>+ Nx+ P> 0

trong d6 M =% hodic M= b* déu 14 s duong. Khi do,

theo dinh Iy thuan vé dau cta tam thirc bac hai, thay

vi giai bai toan ban ddu, ta giai bai toan diéu kién du.
Chtrng minh A <0 cho (4) hoac A <0 cho (5).
Véi bat dang thic (4), ta c6:

4) @%xz +(cosB+cosC)x+1—-cosA>0

A =(cos B +cosC)* —2(1—cos 4)

=4cos’ B%Ccos2 ﬂ—4sin2 A
:4sin2é cos’ B_C—l '

2 2
Rérang A<0

Vi bat ding thirc (5), ta co:

A= +c* —a*) —4b*c?

=4b*c*(cos” A—1)

Do 0<A<zm=>cos’ A<1.

Vay A <0.

Céc bai toan dugc giai bang cach phan tich, bién
d6i két luan roi thay bai toan di cho bai cac bai toan
tuong dwong hodc bai toan diéu kién du.

2.3. Phén tich, bién doi dong thoi gid thiét, két lugn
va cdc dit liéu lién quan trong bai todan
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Gia thiét va két luan bao gio ciing c6 mdi lién
hé véi nhau. Viéc biac cau chi tir mot phia doi khi
khong cho ta hudng giai quyet bai toan trong truong
hop méi lién hé gitra gia thiét va két luan qua phuc
tap. Ching doi hoi ngudi gidi toan phai dong thoi
quan sat két luan dé dinh hudéng dang phép bién doi
cho gia thiét va phai can ctr vao gia thiét dé co dinh
hudng ding phép bién ddi két luan.

Bai toan 5

Gia st rang tan « va tan £ 1a cac nghiém cia
phuong trinh:

X+px+g=0

Hay tinh s tri ciia biéu thire sau theo p va q:

M =sin*(a + f) + psin(a + B)cos(a + ) + g cos*(ar + f5)

Huéng din giai

Trude hét, do M chira ham sb luong gidc cua cac
gbc nén ta bién doi gia thiét da cho vé dang:

tana +tan f=—p

tana.tan f =¢q

(Ap dung dinh 1y Vi — ét).

Lai do trong biéu thirc M chita cac ham luong
gidc clia goc o + 8 nén ta tiép tuc bién doi gia thiét
vé dang:
tana+tanfB  -p

tan(a + f) = ]
-9

l-tangtan f
(v6i gia thiét g # 1)
Tur d6, dé tinh M ta tim cach biéu dién M qua
tan (a + p):
M =cos’(a + B)[tan’(a + B) + ptan(a + ) +q]

1 >
=——|tan" (a+ /) + ptan(a + /) +
1+tan2(a+,8)[ (a+p)+ ptan(a + f) +4]
chi viéc thay tan(o + ﬁ)—l—p vao M ta duoc:
q
M = 12 [[ ]+p - ) :l
1+ P >
Fw
S +g(l—q)*
p+(1 [q.v ql-q ] q
M =gq.
Truong hop g =1:

Khidé tan(a + f) =1= cos(a + f) =0 = sin(a + f) =1
va M =sin’*(a+f)=1.
Vay v6i moi ¢ ta déu co: M =q.

2.4. Bai tip dé nghi
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Bai todn 6

Cac s6 a, b, ¢, d theo thi tu d6 1ap thanh mot cép
s6 cong. Chimg minh rang néu ldy s6 m sao cho:

2m=|d -b |

thi v&i moi x ta co:

x—a)x—Db)(x—c)(x—

Bai toan 7

Goi a, b, c 1a d9 dai cac canh va x, y, z 1a d6 dai
cac duong phan giac trong cia tam giac ABC. Hay
ching minh:

d)y+m*>0

Bai todn 8
Tir giac ABCD ndi tiép trong duong tron véi cac
canh AB =a, BC =b,
CD = ¢, DA = d. Chimg minh rang:
oA _ [E-ap-d
2 Y@-bp-9

trong d6 p=%(a+b+c+d)

Bai toan 9

Chirng minh rang trong tam gidc ABC, néu:

a’+b* =c’ +4R?
. tan Atan B +1

e —tan’C.
tan Atan B —1

3. Két luan

Viéc tim cach lam cho két ludn va gia thiét xich
lai gan nhau 1a viéc lam nguogc chiéu cua ngudi giai
toan so voi tac gia bai toan (tac gid bai toan ludn tim
cach 1am cho két ludn xa thém voi gia thiét). Bé lam
dugc viée nay, ngudi giai toan phai doan dwoc ¥ dd
clia tac gia, tir d6 co thé tong quat hoa bai toan hoic
xdy dung hé thong bai toan twong tu, gop phan phat
trién kha nang khai quat hoa, kha ning suy luan logic
cho nguoi lam toan.
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